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MECHANISM TO DYNAMICALLY UPDATE A WINDOWS SYSTEM WITH USER 
SPECIFIC APPLICATION ENABLEMENT SUPPORT FROM A 
HETEROGENEOUS SERVER ENVIRONMENT 



CROSS REFERENCE TO RELATED APPLICATIONS 

The present application is related to co-pending 

U.S. Patent Applications Serial No. (IBM Docket 

No. AUS9-2000-0373) filed 11/16/00, and Serial No. 

(IBM Docket No. AUS9-2000-0375) filed 11/16/00. The 

above mentioned patent applications are assigned to the 
assignee of the present invention. The content of the 
cross referenced co-pending applications is hereby 
incorporated herein by reference. 



COPYRIGHT NOTICE 

A portion of the disclosure of this patent document 
contains material which is subject to copyright 
protection. The copyright owner has no objection to the 
facsimile reproduction by anyone of the patent document 
or the patent disclosure, as it appears in the Patent and 
Trademark Office file or records, but otherwise reserves 
all copyright rights whatsoever. 
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BACKGROUND OF THE INVENTION 

1. Technical Field: 

The present invention relates to computer network 
environments. More specifically, the present invention 
relates to sharing software applications over a server, 

2. Description of Related Art: 

In some computer network environments, system 
administrators will install applications on a server's 
shared file system for use by all users, rather than have 
the application installed on each client's hard drive. 
By sharing the application on a server, the administrator 
can improve overall manageability of the environment. 
The administrator can control which users have access to 
this application via access control to the shared file 
system. In addition, the administrator can control and 
easily upgrade the application with fixes or new support. 
When the shared application is updated, all users in the 
environment will be immediately affected by this change. 
Since all users execute the same level of the 
application, end user support is greatly improved. 

However, many Windows applications cannot just be 
run from a shared file system. Many applications, when 
installed, require changes to the base operating system 
configuration. These changes can be updates to the 
system registry, files installed in an OS-specific 
location (e.g. Fonts) or updates to existing system files 
(e.g. Visual Basic Runtime DLL). Since the user does not 
install the application on their local system, for they 
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are just executing the application from a share file 
system, these required operating system configuration 
changes are not made on the client being used. Thus, 
when the administrator provides a user access to an 
application on a server's share file system, the user 
will be unable to execute this application unless the 
client base system has the appropriate support installed, 
i.e. the modifications to the system files that the 
application requires. 

Some applications have tried to address this problem 
by providing some form of a node install for a shared 
application. With this support, the user must perform a 
minimal install on the client prior to using the shared 
application. Even if the node install support is 
provided, this support is not satisfactory in some 
environments. In a restricted end-user environment, the 
user might not have the appropriate access to install the 
client node support. In a roaming user environment, when 
a user logs onto a client machine that has not had the 
application's client node support installed, the user 
must install this support for each machine that he or she 
logs onto, prior to using this application. Lastly, the 
end user's skills might not be satisfactory to install 
the node support without error. 

Other solutions have been provided to try to address 
the problems noted above. Management software is 
provided that will enable an administrator to distribute 
software updates to the client. This approach is defined 
by the administrator and controlled when the updates are 
sent to the client. Not only does this solution require 
setup and planning on the system administrator's part, 
all client machines have the software distributed 
potentially at different times, based on the parameter (s) 
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defined by the administrator. In this case, when a user 
roams to a machine that has not yet been updated by the 
administrator, the user will be unable to use the 
server-based application until such a time as the 
administrator updates that machine. 

In some cases, application loaders were defined that 
would perform the appropriate client-side modifications 
upon instantiation of the application . In this case, if 
a reboot was necessary, large amounts of data must be 
transferred to the client machine. The user could 
potentially experience this productivity degradation for 
each application being launched. 

Therefore, it would be advantageous to have a 
process and mechanism to dynamically update a Windows 
system with user specific application enablement support. 
This process would work such that when a user logs into a 
heterogeneous server from a Windows client, a mechanism 
would dynamically update the client operating system 
configuration to provide the necessary application 
enablement support for the suite of applications assigned 
by the system administrator. Thus, by the time the 
desktop program presented the user with the user's 
specific desktop configuration, the client would be 
enabled to run all assigned server-based applications. 
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SUMMARY OF THE INVENTION 

The present invention provides a method and 
apparatus for updating client computers with user 
specific application enablement. The invention involves 
creating a component control file on a network server, 
which defines the actions to be performed to install an 
enablement component needed to run an application on a 
client and creating an installation control file which 
contains a list of the enablement components needed to 
run the set of applications that have been assigned to a 
user. The enablement components are changes to the 
operating system's configuration. 

When a user logs onto a client computer, a mechanism 
in the client reads the user's installation control file 
and then installs the necessary enablement components on 
the client operating system, if those components are not 
already installed. In one embodiment, the user receives 
a prompt before the components are installed, in case the 
user does not want to use the entire set of assigned 
applications . 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features believed characteristic of the 
invention are set forth in the appended claims. The 
invention itself, however, as well as a preferred mode of 
use, further objectives and advantages thereof, will best 
be understood by reference to the following detailed 
description of an illustrative embodiment when read in 
conjunction with the accompanying drawings, wherein: 

Figure 1 depicts a pictorial representation of a 
network of data processing systems in which the present 
invention may be implemented; 

Figure 2 depicts a block diagram of a data processing 
system that may be implemented as a server in accordance 
with a preferred embodiment of the present invention; 

Figure 3 depicts a block diagram illustrating a data 
processing system in which the present invention may be 
implemented; 

Figure 4 depicts a flowchart illustrating the 
server-side process of creating application control files 
in accordance with the present invention; and 

Figure 5 depicts a flowchart illustrating the 
client-side process for accessing a server-based 
application in accordance with the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

With reference now to the figures, Figure 1 depicts a 
pictorial representation of a network of data processing 
systems in which the present invention may be implemented. 
Network data processing system 100 is a network of 
computers in which the present invention may be 
implemented. Network data processing system 100 contains 
a network 102, which is the medium used to provide 
communications links between various devices and computers 
connected together within network data processing system 
100. Network 102 may include connections, such as wire, 
wireless communication links, or fiber optic cables. 

In the depicted example, a server 104 is connected to 
network 102 along with storage unit 106. In addition, 
clients 108, 110, and 112 also are connected to network 
102. These clients 108, 110, and 112 may be, for example, 
personal computers or network computers. In the depicted 
example, server 104 provides data, such as boot files, 
operating system images, and applications to clients 
108-112. Clients 108, 110, and 112 are clients to server 
104. Network data processing system 100 may include 
additional servers, clients, and other devices not shown. 

In the depicted example, network data processing 
system 100 is the Internet with network 102 representing a 
worldwide collection of networks and gateways that use the 
TCP/IP suite of protocols to communicate with one another. 
At the heart of the Internet is a backbone of high-speed 
data communication lines between major nodes or host 
computers, consisting of thousands of commercial, 
government, educational and other computer systems that 
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route data and messages. Of course, network data 
processing system 100 also may be implemented as a number 
of different types of networks, such as for example, an 
intranet, a local area network (LAN) , or a wide area 
network (WAN) . Figure 1 is intended as an example, and not 
as an architectural limitation for the present invention . 

Referring to Figure 2, a block diagram of a data 
processing system that may be implemented as a server, 
such as server 104 in Figure 1, is depicted in accordance 
with a preferred embodiment of the present invention. 
Data processing system 200 may be a symmetric 
multiprocessor (SMP) system including a plurality of 
processors 202 and 204 connected to system bus 206. 
Alternatively, a single processor system may be employed. 
Also connected to system bus 206 is memory 
controller/cache 208, which provides an interface to local 
memory 209. I/O bus bridge 210 is connected to system bus 
206 and provides an interface to I/O bus 212. Memory 
controller/cache 208 and I/O bus bridge 210 may be 
integrated as depicted. 

Peripheral component interconnect (PCI) bus bridge 
214 connected to I/O bus 212 provides an interface to PCI 
local bus 216. A number of modems may be connected to PCI 
bus 216. Typical PCI bus implementations will support 
four PCI expansion slots or add-in connectors. 
Communications links to network computers 108-112 in 
Figure 1 may be provided through modem 218 and network 
adapter 220 connected to PCI local bus 216 through add-in 
boards . 

Additional PCI bus bridges 222 and 224 provide 
interfaces for additional PCI buses 226 and 228, from 
which additional modems or network adapters may be 



9 



Docket No.AUS920000563USl 

supported. In this manner, data processing system 200 
allows connections to multiple network computers. A 
memory-mapped graphics adapter 230 and hard disk 232 may 
also be connected to I/O bus 212 as depicted, either 
directly or indirectly. 

Those of ordinary skill in the art will appreciate 
that the hardware depicted in Figure 2 may vary. For 
example, other peripheral devices, such as optical disk 
drives and the like, also may be used in addition to or in 
place of the hardware depicted. The depicted example is 
not meant to imply architectural limitations with respect 
to the present invention. 

The data processing system depicted in Figure 2 may 
be, for example, an IBM RISC/System 6000 system, a product 
of International Business Machines Corporation in Armonk, 
New York, running the Advanced Interactive Executive (AIX) 
operating system. 

With reference now to Figure 3, a block diagram 
illustrating a data processing system is depicted in which 
the present invention may be implemented. Data processing 
system 300 is an example of a client computer. Data 
processing system 300 employs a peripheral component 
interconnect (PCI) local bus architecture. Although the 
depicted example employs a PCI bus, other bus 
architectures such as Accelerated Graphics Port (AGP) and 
Industry Standard Architecture (ISA) may be used. 
Processor 302 and main memory 304 are connected to PCI 
local bus 306 through PCI bridge 308. PCI bridge 308 also 
may include an integrated memory controller and cache 
memory for processor 302. Additional connections to PCI 
local bus 306 may be made through direct component 
interconnection or through add-in boards. In the depicted 
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example, local area network (LAN) adapter 310, SCSI host 
bus adapter 312 , and expansion bus interface 314 are 
connected to PCI local bus 306 by direct component 
connection. In contrast, audio adapter 316, graphics 
adapter 318, and audio/video adapter 319 are connected to 
PCI local bus 306 by add-in boards inserted into expansion 
slots. Expansion bus interface 314 provides a connection 
for a keyboard and mouse adapter 320, modem 322, and 
additional memory 324. Small computer system interface 
(SCSI) host bus adapter 312 provides a connection for hard 
disk drive 326, tape drive 328, and CD-ROM drive 330. 
Typical PCI local bus implementations will support three 
or four PCI expansion slots or add-in connectors. 

An operating system runs on processor 302 and is used 
to coordinate and provide control of various components 
within data processing system 300 in Figure 3. The 
operating system may be a commercially available operating 
system, such as Windows 2000, which is available from 
Microsoft Corporation. An object oriented programming 
system such as Java may run in conjunction with the 
operating system and provide calls to the operating system 
from Java programs or applications executing on data 
processing system 300. *Java" is a trademark of Sun 
Microsystems, Inc. Instructions for the operating system, 
the object-oriented operating system, and applications or 
programs are located on storage devices, such as hard disk 
drive 326, and may be loaded into main memory 304 for 
execution by processor 302. 

Those of ordinary skill in the art will appreciate 
that the hardware in Figure 3 may vary depending on the 
implementation. Other internal hardware or peripheral 
devices, such as flash ROM (or equivalent nonvolatile 
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memory) or optical disk drives and the like, may be used 
in addition to or in place of the hardware depicted in 
Figure 3. Also, the processes of the present invention 
may be applied to a multiprocessor data processing 
system. 

As another example, data processing system 300 may 
be a stand-alone system configured to be bootable without 
relying on some type of network communication interface, 
whether or not data processing system 300 comprises some 
type of network communication interface* As a further 
example, data processing system 300 may be a Personal 
Digital Assistant (PDA) device, which is configured with 
ROM and/or flash ROM in order to provide non-volatile 
memory for storing operating system files and/or 
user-generated data. 

The depicted example in Figure 3 and above-described 
examples are not meant to imply architectural 
limitations. For example, data processing system 300 
also may be a notebook computer or hand held computer, 
including a telephony device, in addition to taking the 
form of a PDA. Data processing system 300 also may be a 
kiosk or a Web appliance. 

In order for a Windows application to execute from a 
shared file server, in most cases, the local client 
operating system must be updated with some application- 
specific changes. Applications might require changes to 
the system registry that is not user-specific, 
HKE Y_LOCAL_MACH INE , or files installed to an operating 
specific location, e.g. fonts. 

The present invention requires that this set of 
changes to the Windows System, required by the 
application, be available on the server. Since there can 
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be multiple types of changes (e.g. copy a file to the 
system image versus update the registry with a specific 
key) , this invention defines control information to be 
defined for each application. Since server-based 
applications can be served from various server 
architectures (e.g. Windows, Linux, etc.), the structures 
defined by this invention allow for portability to the 
other server types and do not extend/exploit 
server-specific interfaces or support. This control file 
can be defined to handle file copies (with level checking 
and Mn use" handling), directory copies (with level 
checking and *in use" handling) and registry updates 
(both .REG and . INF formats). This control file is 
defined on an application by application basis. The 
format of the control file can be extended to handle 
other system updates. 

Referring now to Figure 4, a flowchart illustrating 
the server-side process of creating application control 
files is depicted in accordance with the present 
invention. Before a user can access a server-based 
application, the network administrator must first add the 
application to the user's profile area on the server 
(step 401) . This process is further described in U.S. 
Patent Application entitled METHOD AND APPARATUS FOR 
PROVIDING CROSS-PLATFORM USER ROAMING SUPPORT IN A 

HETEROGENEOUS ENVIRONMENT, Serial No. (IBM 

Docket No. AUS9-2000-0373) , which is assigned to the 
assignee of the present invention and is hereby 
incorporated herein by reference. 

Next, the Server Management Support checks if a 
Component Control File exists for the application being 
added (step 402) . For each server-based application, in 
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which client operating system configuration changes are 
to occur dynamically for a user, a Component Control File 
must be defined. If a Component Control File does not 
exist then the application is assumed to not have any 
client side changes required (step 403) * The design of 
this control file is such that it can be provided by the 
application vendor, written by the administrator or 
created automatically by a utility program. The changes 
to the client operating system required by an application 
are referred to as * components'' . The format of the 
Component Control File is as follows: 

[COMPONENT_ID] 

ID= COMPONENT_NAME 

[ INS TALL_INF_FI LE ] 

FILEn= windows_inf_file, [inflection] 

[ INS TALL_RE G_F I LE ] 
FILEn= windows_reg_file 

[ COPY_D IRECTORY ^STRUCTURE ] 

DIRn= source_dir, destination_dir 

[COPY_FILE] 

FILEn= source_file, destination_file 
[RUN] 

COMMANDn= command_to__run 
[COMPONENTJCD] 

This section identifies the component that the 
control file represents. This is usually the 
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application name. 

[ INSTALL_INF_FILE ] 

This optional section specifies all the 
information (INF) files that need to be 
installed as a part of the component. Each key 
under this section indicates an information 
file to be installed. 

FILEn= windows jLnfjEile , where n is a number 
for each entry in this section 

The windows_inf_f ile parameter must be 
Universal Naming Convention (UNC) compliant or 
fully qualified path names to the Windows 
information file to be applied. If the 
windows_inf_file is not found, a message will 
be logged. 

[ INS TALL__RE G_J? I LE ] 

This optional section specifies all the 
registry (REG) files that need to be installed 
as a part of the component. Each key under 
this section indicates a REG file to be 
installed. 

FILEn= windows_reg_file, where n is a unique 
number for each entry in this section 

The windows_reg_file parameter must be UNC 
compliant or fully qualified path names to the 
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Windows registry file to be applied. If the 
windows_reg_file is not found, a message will 
be logged. 

[COPY_DIRECTORY_STRUCTURE ] 

This optional section specifies all the 
directories that need to be copied down to the 
client machine as a part of the installation of 
the component. Each key represents a directory 
structure that is to be copied to the client 
machine . 

DIRn— sourcBjdlr, dest±natlon_dir , where n 
is a unique number for each entry in 
this section 

The client mechanism will copy all the files 
(hidden, system, read-only) from the source__dir 
to the destination_dir while preserving the 
directory structure of the source directory and 
all the subdirectories under it. The 
source__dir and destination_dir parameters must 
be UNC compliant or fully qualified path names 
to the file. Parameters are comma-delimited. 
If the source_dir or destination_dir has a 
comma in the filename, the parameter must be 
enclosed in double quotes (*"). If the 
source_dir or the destination_dir is not valid 
or accessible, a message will be logged. 

[COPY_FILE] 

This optional section specifies all of the 
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files to be copied as a part of the 
installation of the component. 

FILEn= sourcejflle, destination jElle, where n 
is a unique number for each entry in 
this section 

The client mechanism will copy the file 
specified by the source__file to be copied to 
the destination_file for each key under this 
section. The source_file and destination_f ile 
patrameters must be UNC compliant or fully 
qualified path names to the file. Parameters 
are comma-delimited. If the source_file or 
destination^file has a comma in the filename, 
the parameter must be enclosed in double quotes 
(*"). If the source_file or destination_file 
is not valid or accessible, a message will be 
logged. 

[RUN] 

This optional section specifies all the 
commands that need to be run by the client 
mechanism for the installation of the 
component . 

COMMANDn= command__to__run, where n is a unique 
number for each entry in this section 

The comaand_to_run parameter must be UNC 
compliant or fully qualifies path names to the 
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executable to be run. If the command_to_run is 
not found, a message will be logged. 

As a means of maintaining what Component Control 
Files a user requires, the present invention also defines 
a user-specific control file, the Installation Control 
File. This control file contains all of the components 
required by the set of applications that have been 
assigned to the user and is maintained in the user's 
profile area in the server. With this information, a 
client-side check can be performed to determine what 
application component (s) must be installed. To enable 
roaming user support, this control file is maintained on 
the server in a user-specific location. Thus, when a 
user roams between client machines, the user-specific 
control file is accessed to determine what components are 
required on the client machine that is currently being 
used. 

The following describes the format of the 
Installation Control File. The format of the 
Installation Control File can be extended to handle other 
control information . 

[ComponentID] 
VERSION = vers±on_number 
DESCRIPTION^ 
PROMPT= YES/NO 
CONTROL FILE— control file 



[ComponentID] 

This is a unique key specifying the component 
to be installed. For each application that has 
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component information to be dynamically 
installed, a key must be defined. The client 
mechanism uses this value to compare with the 
installed components to determine if this 
component is already installed on the client 
machine. If the ComponentID is installed on 
the system, the client mechanism will check for 
a version of this component. 

VERSION = vers±on_number 

Versionjnumber is an integer number specifying 
the version for the component to be installed. 
This value is used to compare the component's 
version currently installed on the machine and 
to determine if the specified component is to 
be installed. If VERSION is not specified, the 
client mechanism will only check to see if the 
ComponentID has been installed. 

DESCRIPTION 

This is a quoted string that will be used to 
describe the component to the end user. If the 
PROMPT = YES option is defined, this string 
will be presented to the end user as the 
component in question to be installed. If 
DESCRIPTION is not supplied, the ComponentID 
will be used in the prompt. 

PROMPT= YES /NO 

This value will instruct the client mechanism 
whether to prompt the user to install the 
component. If PROMPT= YES, a prompt using the 
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description tag, if defined, will be presented 
to the user for installation. If the user 
responds yes, the component will be installed. 

CONTROL_FILE= controljElle 

CONTROL_FILE points to the application's 
Component Control File. If the client 
mechanism determines that the component should 
be installed, the control file specified by 
this keyword will be executed. 

When the application is added to a specific user 
through some interface available to the administrator (or 
some other appropriate user) at the server, the 
Installation Control File defining the system changes is 
appended to contain the component information defined for 
this application. If an Installation Control File does 
not exist for the user, one is created with the 
Component ID information (step 404) . As applications are 
added to or removed from the user, the contents of this 
control file are modified to reflect these changes. 

For persistence, the control files are maintained on 
the server. In case of a re-installation of the client, 
the next time the user logs on, the client will be 
updated with the user's defined changes. The client will 
now be able to execute the user's applications that were 
assigned. 

Referring now to Figure 5, a flowchart illustrating 
the client-side process for accessing a server-based 
application is depicted in accordance with the present 
invention. The present invention requires a mechanism on 
the Windows client system that is run as part of the user 
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authentication process. After the user logs on 
(step 501) and is authenticated to the server (step 502), 
this mechanism will process the user's Installation 
Control File (step 503) . This control file defines the 
list of applications assigned to the user that have 
client enablement changes required. The client mechanism 
determines what application components are required by 
the user and what components are currently installed on 
the system that the user is currently logged in on (step 
504) . 

If a component needs to be installed, the mechanism 
checks if a user prompt is specified (step 505) . A 
mechanism to prompt the user for each application update 
would be provided to avoid large changes not required by 
the user on a specific machine. Thus, the user will not 
need to wait for a large update to a client where they do 
not plan to execute that application. For example, if a 
user logs onto a client to check something on the web, 
the user does not want to wait until the client is 
enabled for a complete office suite. If prompting is 
specified, the user will be prompted to install the 
necessary component (steps 506 and 507) . If the user 
chooses not to install, the process ends and the 
application is not installed on the client (step 508) . 

If the user does choose to install the necessary 
component, or if user prompting is not specified, the 
client-side mechanism will apply the necessary changes 

(step 509) . This process runs locally on the client and 
applies the changes dynamically for the user. Client 
updates, with version information, are maintained in the 
general system information portion of the client's 
registry. This process checks the current level of the 
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client and applies only the changes required for the 
user's defined environment. 

After the necessary component is installed, the 
mechanism returns to step 504 and repeats the process 
until there are no more entries. Once all necessary 
components for the loaded applications are installed, the 
client continues the logon process (step 510) . Since 
some system changes require a re-boot to take effect, 
this agent will determine the state and dynamically 
reboot the client if required (after all updates are 
applied) . Upon completion, the user will be able to 
execute the applications on the client where they just 
authenticated (step 511) . 

The following provides a more technical description 
of the Installation Control processing flow: 

Clear the reboot key 

Open the user's Installation Control File 

while (Get the next componentID) 

{ 

Check if the componentID is installed on the 
client 

if (componentID is installed) 
{ 

Get the VERSION value from the control 
file 

Check if the VERSION installed is < 

VERSION value from the control file 
if (controlfileVERSION > installedVERSION) 

{ 

// This ComponentID has not been 
installed on this machine, 
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// so it needs to be installed 
needlnstall = true 

} 

} 

else // do not need to check version because 
the componentlD has never been installed 

{ 

needlnstall = true 

} 

if (needlnstall) 
{ 

// NOTE: need to prompt the user to see if 
he/she wants to install this 
component if prompt setting is true. 
Get the CONTROL__FILE value from the 
Installation Control File 

If (CONTROL_FILE value is NULL) 

{ 

// this means install directives will 
be local to this file 

} 

else // install tags are in a separate 
script file 

{ 

Open the file reference by 
CONTROL_FILE to read 

Go to the componentlD section to 
begin execution of tags 

} 



Process the install tags in the following 
order 
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[COPY_DIRECTORY_STRUCTURE] 

[COPY__FILE] 

[ INSTALL_INF_FILE ] 

[ INSTALL__REG__FILE] 

[RUN] 

Log successes and failure of each install 
tag 

if (all tags were installed successfully) 
{ 

set the componentlD/Version registry 
key 

} 

} 

Else // correct version is on system 
{} 

} // end while (Get next componentID) 
// all new components should now be installed 
if (a reboot requirement was detected for any of the 
components) 

{ 

set a registry key indicating a reboot need was 
detected 

let user know reboot is required 
reboot the system 

} 

Copyright © 2000 IBM. 

It is important to note that while the present 
invention has been described in the context of a fully 
functioning data processing system, those of ordinary 
skill in the art will appreciate that the processes of 
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the present invention are capable of being distributed in 
the form of a computer readable medium of instructions in 
a variety of forms and that the present invention applies 
equally regardless of the particular type of signal 
bearing media actually used to carry out the 
distribution. Examples of computer readable media 
include recordable-type media, such as a floppy disk, a 
hard disk drive, a RAM, CD-ROMs, DVD-ROMs, and 
transmission-type media, such as digital and analog 
communications links, wired or wireless communications 
links using transmission forms, such as, for example, 
radio frequency and light wave transmissions* The 
computer readable media may take the form of coded 
formats that are decoded for actual use in a particular 
data processing system. 

The description of the present invention has been 
presented for purposes of illustration and description, 
and is not intended to be exhaustive or limited to the 
invention in the form disclosed. Many modifications and 
variations will be apparent to those of ordinary skill in 
the art. The embodiment was chosen and described in 
order to best explain the principles of the invention, 
the practical application, and to enable others of 
ordinary skill in the art to understand the invention for 
various embodiments with various modifications as are 
suited to the particular use contemplated. 



